It is known 1 that the distribution function a s is continuous for every a > 1 and, in fact, is either absolutely continuous or purely singular, depending on the value of a . In this direction it is known 2 that the set of points x in the neighborhood of which aa(x) is not constant is either the interval a, '< a/ (a -1) or a nowhere dense perfect set of measure zero contained in this interval according as 1 < a< 2 or 2 < a. While this implies that aa (x) is singular if 2 < a it does not imply that aa(x) is absolutely continuous if a < 2 . In fact it has recently s been shown that there exist certain algebraic irrationalities a < 2 for which L(u,aa ) does not tend to zero with 1/u and so as cannot be absolutely continuous . (It was conjectured, loc . cit .', that such values of a are clustering at a =1 + 0 which would imply that they lie dense in the interval 1 < a < 2) . On the other hand it is known 4 that those a < 2 since if a = 2 1/ r', where m is a positive integer, then Qa has a continuous derivative of order m -1 .
The object of the present paper is to show that the successive smoothing of Qa can be considered as the general case when a-> 1 + 0 . In fact it will be shown that there exists, for every positive integer m, a positive q(m) such that the set of those points a of the interval 1 < a < 1 + 77 ( m) for which as does not possess a continuous derivative of order m -1 is a set of measure zero . To this end it is sufficient to prove that there exists, for every positive integer m, a positive 6(m) such that the set of those points a of the interval l <a< 1+9(m) for which (iv) there exists an a such that 21 < a < 2 and I ci+l -aci I < 2, and so, by (3) and (4) A (') -a) A i (n = I a, E/ (i) -E (J) I < 2 ; i+1 d+1 so that (iv) is also satisfied, with a = a5 . The hypothesis (6 . 1) assures that the assumption cN < M of Lemma 1 is satisfied . In order to verify the remaining assumption of Lemma 1 recall that there are at most J'/, log M values of k satisfying (6 . 1), (6 . 2) . Thus there are at most yl log M values of i such that (6 . 1), (6 . 2) are satisfied either for k = i or for k = i + 1 . But if i has a value distinct from one of these y, log M values, so that lei(i) I <%o and -E{+)<%0, then, by (4), This contradicts (9) (since by (10) ak 1+1A (a *) < A1) where one could write l + 1 for 1 . This contradiction proves (II) . The proof of Lemma 2 is now complete .
LEMMA 3 . There exists, on the interval (4) a zero set Z which has the following property : if a is a point of (4) not contained in Z then there is a positive /3 =/3(a) such that if M is any fixed number larger than /3 and if A is any number in (5), then there are at least J7, log M values of k which satisfy both conditions (6 . 1), (6 . 2) .
Proof. For any positive integer h let Ph denote the set of points a on the interval (4) such that (6 . 1), (6 . 2) hold (for some A=A(a) in (5) But there are at most x log M values of k such that p ip; log 2 (aPtPf)k= (2P4PJ/s)k < 1 1 11 < M.
Thus there are at least jryl log Mlog M pipf log 2 values of k satisfying (6 . 1) and (6 . 2) . Then by (13) the number of values k which satisfy (6 . 1) and (6 . 2) is not less than Jyly5 log x log M -4y8 (log x) 2 log M .
But this expression can be made greater than q log M if x is chosen sufficiently large, i . e ., if a is chosen sufficiently small, say a < p ( q) . This completes the proof of Lemma 4 since Zq may be defined to be the zero set of points a in the interval (12), some integral power of which is a point of Z . Since, according to Lemma 4, q (> 0) can be chosen arbitrarily this completes the proof of the theorem .
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